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(54) SUtfSTRAT^CLEANING METHOD AND DEVICE 

(57)Atistract: 

PRC^BLgM^tO BE SOLVED: To remove not only foreign particles attached to a substrate 
before cleaning but also a brush fibers which can cause short circuits to a pattern 

je main surface of the substrate is cleaja ed>e4j^g ru bbed with t£e = brush i 
andatthe same time\ cleaning solution oscillated by ^f&asoni^c_ wavesjs supplied to the 
main' surrace or me substrate" 

SOLUTION: A substrate D held at the stage 4 of a substrate cleaning device ia^rotateoYa 
cleaning solution is discharged at the substrate D from a cleaning solution supply nozzle 5. to 
coat all the main suifacey»PtnT~Sokstrate D. Then, an arm 6 of a brush cleaning mechanism fa*^. 
13 and the arm 7 of an ^ r ag nnirrlft^n r "7 bl rhiiniy" '^S[ e _ reci P rocated in a norizontal v 
direction at tfie center or'lhtf jjubSlfaCeD $tthe s ame timefr and a brush 9 is made to 
descend so as to come into contact with tmi jiuUsWaltTD. At this point, the brush 9 is 
rotated, while ultras on ically oscillated pure water is spouted out from an ultrasonic nozzl 
^whereby brush cleaning and UlvaseJHIc cleahing"are carried out at the same time. A cleaning 
so^tipnis'discjaarged again to clean the main surface of the substrate D. after the 
'simultaneous^leaning carried out with a brush and ultrasonically oscillat ed pure wa ter has 
finished. ■ . 
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Japanese Publication for Unexamined Patent Application 
No. 87288/1999 (Tokukaihei 11-87288) 

A. Relevance of the Above- identified Document 

This document has relevance to claims 1. 16, 27, 
and 3 3 of the present application. 

B . Translation of the Relevant Passages of the Document 

[ABSTRACT] 
[OBJECT] 

Provided are a method of washing a substrate, 
whereby effectively removed are both foreign particles 
stuck on a main surface of the substrate and fibers 
fallen off from a brush, and a substrate washing 
apparatus which is utilized in the method. 

[MEANS TO ACHIEVE THE OBJECT] 

A method of washing a substrate, in which a main 
surface of the substrate is rubbed and washed by a 
brush, and a cleaning solution, which is vibrated by 
ultrasonic waves, is provide for washing, onto the main 
surface of the substrate at the same time, so as to 
remove foreign particles stuck on the main surface of 
the substrate and fibers fallen off form the brush. 
[CLAIMS] 

[CLAIM 1] 
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A method of washing a substrate, comprising the 
steps of: 

washing by rubbing a main surface of the substrate 
with a brush; and 

washing by providing a cleaning solution, which is 
vibrated by ultrasonic waves, onto the substrate at the 
same time, so as to remove foreign particles stuck on 
the main surface of the substrate and fibers fallen off 
from the brush. 

[CLAIM 2] 

A method of washing a substrate, comprising the 
spes of : 

washing by rubbing a main surface of the substrate 
with a brush; and 

washing by providing a cleaning solution, which is 
pressurized, onto the substrate at the same time, so as 
to remove foreign particles stuck on the main surface 
of the substrate and fibers fallen off form the brush. 
[CLAIM 4] 

A substrate washing apparatus, comprising: 

(a) a rotating substrate -supporting mechanism for 
supporting and rotating a substrate around an axis of 
rotation which vertically extended; 

(b) a brush-washing mechanism, including a bush 
which has fibers extended downward from a main body, of 
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the bush, and a driving section for rotating and moving 
horizontally the brush; and 

(c) an ultrasonic washing nozzle mechanism, 
including an ultrasonic washing nozzle that is provided 
with an ultrasonic vibrator for vibrating a cleaning 
solution by ultrasonic waves, and a driving section for 
moving horizontally the ultrasonic washing nozzle. 
[CLAIM 5] 

A substrate washing apparatus, comprising: 

(a) a rotating substrate-supporting mechanism for 
supporting and rotating a substrate around an axis of 
rotation which vertically extended; 

(b) a brush-washing mechanism, including a bush 
which has fibers extended downward from a main body of 
the bush, and a driving section for rotating and moving 
horizontally the brush; and 

(c) a high pressure washing nozzle mechanism, 
including a high pressure jet nozzle spouting a 
cleaning solution in high pressure, and a driving 
section for moving horizontally the high pressure jet 
nozzle. 

[CLAIM 7] 

A substrate washing apparatus , comprising : 
(a) a rotating substrate -supporting mechanism for 
supporting and rotating a substrate around an axis of. 
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rotation which vertically extended; 

(b) a roll brush-washing mechanism, including a 
roll bush which has fibers extended radiately from an 
axle extended horizontally, and a driving section for 
rotating the roll brush around the axle; and 

(c) an ultrasonic washing nozzle mechanism, 
including an ultrasonic washing nozzle that is provided 
with an ultrasonic vibrator for vibrating a cleaning 
solution by ultrasonic waves, and a driving section for 
moving horizontally the ultrasonic washing nozzle. 

[CLAIM 8] 

A substrate washing apparatus, comprising: 

(a) a rotating substrate- supporting mechanism for 
supporting and rotating a substrate around an axis of 
rotation which vertically extended; 

(b) a roll brush-washing mechanism, including a 
roll bush which has fibers extended radiately from an 
axle extended horizontally, and a driving section for 
rotating the roll brush around the axle; and 

(c) a high pressure washing nozzle mechanism, 
including a high pressure jet nozzle spouting a 
cleaning solution in high pressure, and a driving 
section for moving horizontally the high pressure jet 
nozzle, 

[DETAILED DESCRIPTION OF THE INVENTION] 
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[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

A present invention relates to a method of washing 
a substrate and an apparatus for washing which is 
utilized in the method of washing a substrate, more 
specifically, relates to a method of washing a 
substrate, whereby effectively removed are both foreign 
particles stuck on a main surface of the substrate and 
fibers fallen off from a brush, and a substrate washing 
apparatus which is utilized in the method. 
[0002] 
[PRIOR ART] 

It is indispensable for manufacturing processes of 
a semiconductor or a liquid crystal display apparatus 
to wash a substrate when a pattern is created during a 
photomechanical process. A method which has been used 
conventionally, is shown in a flow chart in Figure 6. 
[0003] 

A brush washing is carried out by bringing in a 
substrate on a rotatable stage, then, supplying a 
cleaning solution from a nozzle onto the substrate and 
rubbing a main surface of the substrate by using a 
washing brush while the substrate is being rotated. 
[0004] 

Subsequently, a nozzle for ultrasonic washing is 
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moved to over the stage from a direction opposite to 
the washing nozzle so as to supply the cleaning 
solution as the solution is being vibrated by 
ultrasonic waves, that is, so as to carry out an 
ultrasonic washing. The ultrasonic washing removes 
most of foreign particles stuck on the substrate, and 
rest of foreign particles are washed out by supplying 
the cleaning solution to finalize the series of the 
process, 

[0005] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
By series of a process, foreign particles, which 
had been stuck on before a washing can be removed at a 
certain degree. However, fibers of a brush stick onto a 
substrate from the brush itself, because the brush 
touches a main surface of the substrate during a brush 
washing. 

[0006] 

The fibers of the brush are generally made of a 
nylon fiber or the like, and have characteristics that 
removal of the fibers becomes harder when the substrate 
is dried after the fibers stuck onto the substrate. 
Hence, there is a problem that the removal of the 
fibers stuck on the substrate cannot be done because 
the main surface of the substrate gets dried during an 
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interval between an end of the brush washing and a 
start of an ultrasonic washing, even if the ultrasonic 
washing and a supply of a cleaning solution are 
employed after the brush washing. Moreover, when 
pattern formation is carried out with the fibers stuck 
on the substrate, the pattern may cause a short 
circuit . 

[0007] 

Furthermore, it is impossible for the conventional 
method to use a washing nozzle and an ultrasonic nozzle 
at the same time, because the washing brush and the 
ultrasonic brush are disposed face to face, are moved 
in a manner independent of each other. 
[0008] 

. The present invention is contrived to solve the 
problem, and has an object to provide a method of 
washing the substrate, whereby effectively removed are 
both foreign particles stuck on a main surface of the 
substrate and fibers fallen off from a brush, and a 
substrate washing apparatus which is utilized in the 
method . 

[0009] 

[MEANS TO SOLVE THE PROBLEM] 

Fibers of a brush, which are made of nylon and the 
like, have characteristics that removal of them becomes 
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harder once they stick on a substrate before the 
substrate is dried. Therefore, there is a need to 
remove the fibers of the brush while a cleaning 
solution remains over almost entire surface of the 
substrate so that the substrate is not dried. Thus, 
the present inventors, taking note of those points, 
have contrived a method of washing the substrate, 
whereby the fibers of the brush are properly removed, 
and an apparatus that is utilized in the method. 
[0010] 

A method of washing the substrate as set forth in 
Claim 1 of the present invention is characterized by 
the steps of washing the main surface of the substrate 
by rubbing it with the brush, and, at the same time, 
washing, by providing the cleaning solution, which is 
vibrated by ultrasonic waves, so as to remove the 
foreign particles stuck on the substrate and the fibers 
fallen off from the brush. 

toon] 

A method of washing the substrate as set forth in 
Claim 2 of the present invention is characterized by 
the steps of washing the main surface of the substrate 
by rubbing it with the brush, and, at the same time, 
washing by providing the pressurized cleaning solution, 
so . as to remove the foreign particles stuck on the 
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substrate and the fibers fallen off from the brush. 
[0012] 

Note that, the "brush" mentioned in Claims 1 and 2 
is a brush in a broad sense, and its shape and 
structure are not specified and limited, thus including 
both of the brush and the roll brush stated in Claims 4 
through 8 . 

[0014] 

An apparatus as set forth in Claim 4 of the 
present invention is characterized by comprising (a) a 
rotating substrate-supporting mechanism for supporting 
and rotating a substrate around an axis of rotation 
which vertically extended, (b) a brush-washing 
mechanism, including a bush which has fibers extended 
downward from a main body of the bush, and a driving 
section for rotating and moving horizontally the brush, 
and (c) an ultrasonic washing nozzle mechanism, 
including an ultrasonic washing nozzle that is provided 
with an ultrasonic vibrator for vibrating a cleaning 
solution by ultrasonic waves, and a driving section for 
moving horizontally the ultrasonic washing nozzle. 
[0015] 

An apparatus as set forth in Claim 5 of the 
present invention is characterized by comprising (a) a 
rotating substrate -supporting mechanism for supporting 
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and rotating a substrate around an axis of rotation 
which vertically extended, (b) a brush-washing 
mechanism, including a bush which has fibers extended 
downward from a main body of the bush, and a driving 
section for rotating and moving horizontally the brush, 
and (c) a high pressure washing nozzle mechanism, 
including a high pressure jet nozzle spouting a 
cleaning solution in high pressure, and a driving 
section for moving horizontally the high pressure jet 
nozzle. 

[0017] 

An apparatus as set forth in Claim 7 of the 
present invention is characterized by comprising (a) a 
rotating substrate-supporting mechanism for supporting 
and rotating .. a substrate around an axis of rotation 
which vertically extended, (b) a roll brush-washing 
mechanism, including a roll bush which has fibers 
extended radiately from an axle extended horizontally, 
and a driving section for rotating the roll brush 
around the axle, and (c) an ultrasonic washing nozzle 
mechanism, including an ultrasonic washing nozzle that 
is provided with an ultrasonic vibrator for vibrating a 
cleaning solution by ultrasonic waves, and a driving 
section for moving horizontally the ultrasonic washing 
nozzle . 
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[0018] 

An apparatus as set forth in Claim 8 of the 
present invention is characterized by comprising (a) a 
rotating substrate -supporting mechanism for supporting 
and rotating a substrate around an axis of rotation 
which vertically extended, (b) a roll brush-washing 
mechanism, including a roll bush which has fibers 
extended radiately from an axle extended horizontally, 
.and a driving section for rotating the roll brush 
around the axle, and (c) a high pressure washing nozzle 
mechanism, including a high pressure jet nozzle 
spouting a cleaning solution in high pressure, and a 
driving section for moving horizontally the high 
pressure jet nozzle. 

[0019] 
[EMBODIMENTS] 

Provided below is a detailed description on a 
method of the present invention of washing a substrate, 
and an apparatus which is utilized in the method, 
referring to drawings. Figure 1 shows a flow chart 
describing a method of washing, relating to a first 
embodiment of the present invention. Figure 2 is a 
perspective view of a substrate washing apparatus 
related to the first embodiment of the present 
invention. In Figure 3, shown is .an exploded 
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perspective view of a bush-washing mechanism shown in 
Figure 2 . Figure 4 is a grossly enlarged perspective 
view showing an ultrasonic washing mechanism, shown in 
Figure 2 . Figure 5 is a plan view showing a substrate 
washing apparatus, relating to a second embodiment of 
the present invention. 
[0020] 
The First Embodiment 

The method of washing the substrate, relating to 
the first embodiment of the present invention, has 
differences in a brush-washing process and a ultrasonic 
washing process, compared with a conventional method of 
washing the substrate, while the other processes are 
identical. 

[0021] 

Accordingly, the method of the present invention 
of washing the substrate is characterized by the steps 
of washing by rubbing the main surface of the substrate 
with a brush, and at the same time, ultrasonic washing 
by supplying the cleaning solution, which is vibrated 
by the ultrasonic waves, onto the main surface of the 
substrate. Those steps, by the ultrasonic washing, 
quickly remove the fibers fallen off from the brush by 
the brush washing, while simultaneously removing the 
foreign .particles stuck on the main surface of the 
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substrate . 

[0023] 

Figure 2 shows the substrate washing apparatus, 
relating to the first embodiment of the present 
invention. The substrate washing apparatus shown in 
Figure 2 is provided with a rotating substrate- 
supporting mechanism 12 for supporting and rotating a 
substrate b, a brush- washing mechanism 13 for touching 
and washing the main surface of the substrate D, and an 
ultrasonic washing mechanism for operating 
simultaneously with the brush-washing mechanism 3 . 
[0024] 

The rotating substrate-supporting mechanism 12 has 
a axis 1 of rotating that is rotatively driven by a 
driving mechanism (not shown) , .. and a substrate- 
supporting section 2 for adhering the. substrate by 
vacuum- sucking . A stage 4 having a plurality of pins 3 
is disposed on the substrate- supporting section 2, in 
order to place corners of the substrate D in a proper 
position. 

[0025] 

A cleaning solution supplying nozzle 5 is for 
spouting the cleaning solution all over the main 
surface of the substrate D. The cleaning solution 
supplying nozzles 5 are provided to about two positions 
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in an exterior of the stage of the rotating substrate 
supporting mechanism 12 . 
[0026] 

The brush- washing mechanism 13 has an arm 6 . The 
arm 6, in which a conventional robot arm is used, can 
move its tip in reciprocating motion horizontally from 
a center to a periphery of the substrate D, while it 
can also move it vertically with respect to the 
substrate b. 

[0027] 

A washing section 15 is, as shown in Figure 3, 
provided with a brush driving motor 8 and a washing 
brush 9 which are connected to each other by a belt 10 . 
Rotating the belt 10 by the driving motor 8 rotates the 
washing brush 9. As the brush 9, for. example, used is 
a brush in which fibers 9b made of a nylon resin are 
extended downward from a brush main body 9a. 
[0028] 

The ultrasonic washing mechanism 14 has an arm 7 
that is structured with a robot, just like the brush- 
washing mechanism 13, and the arm 7 moves in the same 
direction. The brush 9 and an ultrasonic nozzle 11 can 
be used simultaneously without interfering each other 
when the ultrasonic washing mechanism 14 and the brush- 
washing mechanism 13 are used in a link motion. 
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Further, it is possible to remove the fibers fallen off N 
from the brush promptly by the ultrasonic washing. 
[0029] 

The ultrasonic nozzle 11 is composed of, as shown 
in Figure 4, a nozzle main body 16 and an ultrasonic 
vibrator 17, which is disposed in an interior of the 
nozzle main body 16. 

[0030] 

In the substrate washing apparatus with the 
arrangement, the cleaning solution is spouted from the 
cleaning solution supplying nozzle 5 spontaneously when 
the substrate D, which is supported by the stage 4 of 
the substrate washing apparatus, is rotated, so that 
the entire main surface of the substrate D is covered 

with the cleaning solution. 

[0031] 

Next, the arm 6 of the brush-washing mechanism 13 
and the arm 7 of the ultrasonic washing mechanism 14 
are spontaneously moved in a reciprocating motion. The 
motion is in a horizontal direction with respect to the 
center position of the substrate D. Then, the brush 9 
is moved downward to a position, where the brush 9 
touches the substrate D. At this time, pure water, 
which is vibrated by ultrasonic waves, is spouted from 
the ultrasonic nozzle 16. By performing the spouting 
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of the pure water and the rotation of the brush at the 
same time, the brush washing and the ultrasonic washing 
are carried out spontaneously. After the spontaneous 
washing is over, the main surface of the substrate D is 
washed by spouting the cleaning solution, again. 
[0032] 

The above operation improves a removing ability by 
employing the ultrasonic washing for washing off the 
existing foreign particles and the fibers of the brush 
at the same time. 

[0033] 

Note that, the pure water is discussed as an 
example of the cleaning solution in the present 
embodiment, but the present invention is not limited to 
this. A solution, in which a carbon dioxide gas ..or 
ozone is dissolved for preventing the substrate from 
being electrified, can be utilized. 
[0039] 

The Second Embodiment 

A roll brush 18, in which fibers 18b are extended 
radiately from an axle 18a as shown in Figure 5, can be 
used to replace the brush 9. In this case, a washing 
ability can be improved, because a touched area is 
extended. When the roll brush 18 is used, a driving 
section (not shown) .rotates the roll brush 18 around 
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the axle 18a. A roll brush-washing mechanism is 
structured with the roll brush 18 and the driving 
section. 

[0040] 

Moreover, in the present second embodiment, it is 
not limited to the washing by rotating the substrate D, 
a conveyor type washing apparatus can be utilized in 
the present invention. 
[0041] 

In other words, a substrate driving mechanism, 
which rotates or moves the substrate D horizontally, as 
a replacement for the rotating substrate -supporting 
mechanism shown 12 in Figure 2 . The same ultrasonic 
washing mechanism 14 shown in Figure 2 is used. In the 
apparatus shown in Figure 5, the substrate D is 
transferred in a direction, which is indicated by an 
arrow shown in the Figure, by a substrate driving 
mechanism, such as a roller conveyor, in which the edge 
portion of the substrate D is supported for the 
transfer. In this case, the cleaning solution supplying 
nozzle 5 and the ultrasonic washing nozzle 11 are 
disposed in front and rear of the direction of the 
movement, so that the roll brush 18 is wet with the 
cleaning solution all the time. The ultrasonic washing 
nozzle 11 is enabled to have a reciprocating motion 
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along the length direction of the roll brush 18 . 
[0043] 

The Fourth Embodiment 

Instead of the ultrasonic washing in the first to 
third embodiments , a high pressure jet washing, in 
which pure water or the like is used, can be employed 
for removing the foreign particles and the fibers of 
the brush properly. 

[0044] 

In other words, by replacing the ultrasonic nozzle 
11 with a high pressure jet nozzle that spouts the 
cleaning solution at a high pressure (about 10 to 15 
kgf /cm 2 ) , so that the high pressure washing mechanism is 
provided. The rest of the arrangement is identical with 
the . first to third embodiments. 
[0045] 

[EFFECT OF THE INVENTION] 

The present invention, wherein a brush washing and 
an ultrasonic washing are employed spontaneously, 
removes not only foreign particles stuck on before 
washing, but also fibers of a brush, which cause short 
circuit of a pattern, thus further improves a washing 
ability. 

[0046] 

Use of a high pressure jet washing, replacing the 
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ultrasonic washing, can be effective for the removal of 
the foreign particles and the fibers of the brush, just 
like the case of the ultrasonic washing. 
[0047] 

By using a roller brush instead of the brush, an 
area of a main surface of a substrate, which is touched 
by the roll brush can be increased, so as to further 
improve a washing ability to remove the foreign 
particles stuck on before washing. 



